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This inKention elates to CUt_çiDg cns and 
more particularly to machipç 9r cu.ttg 
and lie mstrial. 
!:t is one of the 0ojects of this çtion fo 
p¢:d.e a cutting machine C Which a cùtting 
kf is mountëd fo êciprcain trav.êi ïh 
Rçte d by a Sple arangent of li and 
_lyS so qoçcted tO the ïW and 
thus operateswih edu6ed WCr nd 
or p)ay and pr0deg âmore c6uYKe cùC 
" It is also an dbject t0 Pr0viheg chtter .in which 
nections and incorporating a clamp for the Wk 
mateal /hich i Ctaatêd '-a 5Ydrafili 
 tr51 gin à rapidad Smb0th clamPi:ng aCfón 
without imp0sing excessive 10afls U0h:he s0ce 
0f pot,er. ..... " 
It is a further object to prode hydrauliç 
çlamping mecha for a cuttë in :whic a 
relatively small power sorcei Utile"and 
xvçh ncorP0rates such cbntrols that the .clmp 
may be moved smoothly anti rapidly to and f0m 
ifs clamping position under ,ccurate c0ntrol '0f 
the operat0r. ........ 
It is a fther object fo prode an hydraulic 
control system-for the actuation Of such a cl 
hch pro.vdes for he deeiopmdnt 0f' bòth h 
rates of movement of the clamp,and ais0"" 
eelopment of high clamping Pressures: :with 
out however ]:eqring the e of a power soce 
It isalsoanobject to proyide such an hdrac 
.ystem ior a clamp in  cttingchine'hdh 
makes possible the pid travei :f.the 
position, a well as the "deye]opment ï High 
Cpin pressures, utmzid 5nl ',a ' Sdcé 
fld pressure of relatively Small caPaCité] .... 
" It is an dditionaï object':O prsidè"  Po.wer 
Opèçated Clip whch dän Be-adtuaed 
ççdioed relation with .iç e 
Of movement of theclampn h ee 
which it dvelops whè in OntaC- 
w9r are t 11 time predetened a"dë 
the rect cotrol of the përa ................, 
ït isa furthèr ob]ediode ,for. ttion 
of the Ciamp in c4djCti0n i{h-.hë  
 travel ahead of the fe so that if ,engages 
he work and appes a pedetermined ëse 

STATES PATENT 
2,599,591 
CUTTING lYIACHINE 
=WilHam 1. Spiller and Frederick . V.arwig, 
Dayton, Ohio, assignors to Harris-Seybol.dÇPot- 
tér (ïmpn, (Jleéland,-Ohio, a c0rporatzon of 
Application March 13,1946, Serial No. 654,157 
3.3 Clims,. (Cl. 164--54) 

OFFICE 

2 
cutting operation, such- pessu_r e bÇing main- 
tained until after thë knife bas completed ïhe 
b.!,ng st0.ké,lçe clamp tén 'e'leasng smbothly 
and returning rapidly to its ftflly raisëd p0sin. 
5 if is also an object to provide Such a cutting 
' mehïnïsm ïvinga bàck gage opërating in o- 
ïdïïïëÏ-and interlocMngrelàtionith tie 
knife and clamp for receiving the wJrk maerial 
and advancin'it"properly gowárd the Cuing 
1o position. ' ..... . 
' iï ia further object fo provide a single hy- 
draulic SyStem for ctuating both the bak ggge 
and the clamp in propërly interlocked and 
5dinSed 'elation to each other. 
I - Itis a still further object fo provide for direct 
control by the operator of the movement of he 
back gagè ard fO properly stop its travel at either 
limit of its movement or at a predeterminëd 
selected intermediate point on its bakward 
0 trael. 
Other obj.ects and advantages will be apparen 
from the following description, the accompany- 
ng drawings and the appended claires. 
In th drawings: 
5 Fig. 1 is a perspective view from the front 
" of a cutting machine constructed in accordance 
with the present invention; 
Fig. 2 is a front elevational view of the ma- 
chine in skeleton form showing the operating 
mechanisrn for actuating the knife and the 
" .s. 3 and 4 are side elevational views from 
the left and right hand sides respectively of the 
machfne 
 g. Sis a perspective view from the left hand 
.35 side Of hé machine with certain of the parts 
.bei.g br_ke n away; 
!ig. 6 ls a br6ken perspective view from the 
righ hand! side of the machine with certain 
40 parts being broken awy; " " 
'- Fig. 7 i s ,a iew inveztical section through the 
clutch and brake mechanism for. driving he 
machiné/- . . 
.I,ig. 8 ).s an el.evational view in schematic ar- 
rangement showing the mechanism for operdting 
_Fi.g. 9 sa brgken plan view showing the drive 
.m.ecn. withdran from the frame of the 
50 ,Fig. 1._0 i.s a,. Par.tial .front elevational view shoW- 
ing th. e _hard contç0i for irdtat!ng the mahiçe 
operation; 
Eig. ,:1_$ s_ a vertical sectional view through the 
c0_n, trol mechanism fo{  Starting the operation 0f 
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Fig. 12 is a plan view of a portion of rie mecha- 
nism which provides for non-repeat operation; 
Fig. 13 is a plan view looking down upon the 
central portion of the machine with certain parts 
of the mechanism being broken away to show the 5 
control for the back gage; 
Fig. 14 is a view in side elevation oï the table 
and back gage operating mechanism; 
Fig. 15 is a detail view showing the mechanism 
for control of the back gage movement in the 
position of adjustment corresponding to forward 
movement; 
Figs. 16 and 17 are views of the saine mecha- 
nism in the latched or rearward position, and in 
the release position, respectively; 15 
Fig. 18 is a schematic lay-out showing the hy- 
draulic system; 
Figs. 19 and 20 are detail views showing two 
alternative positions of the pilot valve; 
Fig. 21 is a view on an enlarged scale showing 20 
the directional control valve; 
Fig. 22 is a sectional view on an enlarged scale 
through the valve which controls the speed of 
descent of the clamp; 
Fig. 23 is a view in rear elevation of the fluid 25 
pressure control mechanism and the interlocking 
arrangement thereof; 
Fig. 24 is a view in perspective of a detafl of 
the mechanism shown in Fig. 23; 
Fig. 25 is a sectional view on the line 26--26 of 30 
Fig. 23 further showing the arrangement of the 
interlocking mechanism; 
Fig. 26 is a detafl view showing the latch and 
the latch lock for retaining the clamp in its upper 
raised position; 35 
Fig. 2ï is a front elevation view of the mecha- 
nism for interlocking the hand control with the 
foot operating mechanism; 
Fig. 28 is a view on an enlarged scale of a detail 
section showing Fig. 2ï which provides for corre- 40 
lating the action of the back gage with the re- 
mainder of the mechanism; 
Fig. 29 is a perspective view showing the assem- 
bled interlocking mechanism; .and 
Fig. 30 is a wiring diagram of the electrical 45 
controls used in the invention.- 
Construction o] cutting mechanism 
Referring fo the drawings which disclose a 
preferred embodiment of the invention the ma- 
chine comprises a base } having integral side 50 
frame members 12 and 4. respectively, these 
frame members being preferably formed as cast- 
ings and suitably webbed as indicated to provide 
both additional strength and convenient surfaces 
for mounting various operating parts. A work 55 
table -6 is supported on the frame so formed, 
such table overhanging the frame at the forward 
or operator's side and providing a suitable sup- 
port for receiving the work material. 60 
The ïrame extends rearwardly and is supported 
àt ifs end by a bracket - which rests upon ad- 
justabte pedestal feet -3, 24 so that the table can 
be prqperly supported and maintained in a level 
position. Side gage plates 26 are secured to the 65 
rearward portion of the table serving as lateral 
guides within which the work material is received. 
Upright frame members 36 32 are secured af 
either side of the table and immediately above 
the lower frames  2 and  4 respectively, the uppe 70 
frames being secured in place by means Çï bolts 
such as shown at 33. Front guides 34, 36, are 
secured in spaced relation to frame members 36, 
32 respectively, forming guide channels therebe- 
tween for guiding and directing the movement of 75 

the knife bar iO. A tie-piece 36 joins the guide 
members at their upper ends and extends across 
the entire width of the machine providing addi- 
tional strength and rigidity. 
The knife bar bas pads or guide surfaces 40' 
formed thereon at either end which travel in the 
spaced guides formed between members 3} and 34 
atone side and members 32 and 36 at the other 
side. The knife bar bas a bevel at its lower side 
10 as shown at 4 within which is secured the cut- 
ting knife 42 by means of a series of bolts 43 
recessed into the knife bar. 
In accordance with the present invention the 
mechanism for .actuating the knife is such that 
the forces are developed and applied substantially 
within the plane of movement of the knife by 
means of a simple arrangement of links and 
levers, giving a highly satisfactory knife more- 
ment and at the saine time avoiding lateral thrust 
on the knife or the knife bar which would inter- 
fere with uniformity of cutting or result in un- 
necessary or excessive wear. 
ior this purpose downwardly, extending arms 
46, 4] are formedat opposite ends of the kniïe 
bar, these arms being apertured to receive pins 
48, 48 therein, the pins as shown being mounted 
adjacent and approximately in the plane of the 
lower edge of the knife. The connections for the 
opposite ends of the knife are different because 
a double shear operation is desired, that is, it is 
desired to bave the knife more downwardly and 
laterally during the cutting stroke, but with the 
opposite ends of the knife having a different 
initial elevation above the cutting table so that 
one end moves downwardly to a greater extent 
than the other end, the knife at the bottom of ifs 
stroke standing with its edge parallel with the 
work table and in proper contact with the usual 
cutting stick. This causes the knife to more 
across the work and with a slicing action which 
gives highly desirable cutting results. 
This mechanism comprises a link 6 at the left 
hand side having pivotal engagement with pin 48. 
The link bas an adjustable threaded connection 
6 by means of which its effective length can be 
changed, and at its lower end is pivotally con- 
nected by means of pin 62 to one arm of a three- 
arm bell crank lever 63 which is pivotally 
mounted in the frame 2 for rotation about.the 
axis of pin 64. A suitable projection at the rear 
side face of the knife bar travels in the guide- 
waY 66. 
The opposite end of the knife bar is connected 
by means of link 6} to pin 49, such link having 
an adjustable threaded connection 6 by .means 
of which its effective length can be varied. At 
ifs lower end link 6} is secured by pin 62 fo one 
arm 63 of a two-arm bell crank pivotally sup- 
ported in frame member 4 by means of pin 66. 
A second arm 66 of the three-arm bell crank 
receives a pin 6 which-secures a .cross bar 68 in 
place thereon, such bar having a pin connected 
as shown at 69 with the lower rm  of the two- 
arm bell crank. Thus as shown in Fig. 2 if wfll 
be evident that the two bell cranks are caused fo 
swing in unison through the cross bar 68 which 
is subject to-tension during the working stroke, 
each bell crank causing the actuation of a c0rre- 
sponding end of the knife bar through a different 
path of movement by providing for the bringing 
of its associated end of the bar into a level hori- 
zontal position at the limit of its down stroke of 
movement. 
It will be evident that this simple arrangement 
of links and bell cranks prbvides for transmitting 



 apllyin, khe olerating forces for actuating Prom :the above,,i witl,,.be e,vident: 
the knife entirely in a .plane, that .is, substantially tire .operating. ,mehanioe, :is _mourted, 
thevertica,1 plane in,which te knife itself traveis, pact and .convenient:tocation,«and !tht 
Thus :the entire mechanism causes the develop- rocating,,drive for actuting: theknife-bar,is::ao 
ment..of..proper actuting forces in a simple and 5 located substantial,ly Un- the- vertical l!ane of the 
direct way to give a double shear action wh/le knife movement so that. again there is s8tan; 
reducing -the lateral thrust on .the knife bar to a -tiallyno application of ,lateral-.forces  ,iïroduce 
minimum.. This. hot only provides, for more ac- objectionable .wear or lack. of uniformity in the 
curate opetion of the knife bar but substantially cutting operation .of t-he knife. " 
reduces wear upon the lads and the cooperating 10 Pferring to Figs. 1.0 andl,1 m.ans arerov.ided 
g,uidi surfaces in the.stationary frame. If will - for preventing accidental opertion of the s-tart 
further be understeod that because the pull from handle | 8 and requiring, that the saine be.,defi- 
the links is,applied substantialiy-in the horizontal nite!y moved to one side as  prelninary con- 
plane- of the cutting edge of .the knife, there is a dition to the operation of the machine. For .this 
further reduction in lateral thrust and this con- 15 .purlose the handle is .carried on slidable blocks 
struction thus additionally :contibutes te proper ! | which are keed to and slidable axiall on 
opera-tïng.conditions, shaf, I!-!,. a spring ! !  acting against, abutrnet 
The operation of -the knïfe bar is effected by |l -providing.for nomally moving the handle fo 
means of ,a connecting rod . secured by means the left -as shovcn in g. t0. In this ,position 
of lin  .to the. third .arm  of the. three-arrn 20 ,block  ,on the lower side.of the handle is in 
bel crank lever. The connecting rod is driven interferin position with a .pin ! | .fixed in a 
fom a ,crank pin 8 carried on crank plate 8| support ,l$ such that direct do, wnw, ard -move- 
suitably mounted in the lower_frame of the ma,ment of .the handle is prevented by ,this inter- 
chine. The drive mechanisrn is shown in .plan ferenc. In order to effect such downward move- 
in .-Fig. 9,. where the main shaft 8 is shown as 25 ment it is necessary as a preliminary step te mo.e 
ròtatably supporting the 'crank plate 8|. the handle to the r!ght to a clearancë position 
The d,ive is developed b means of a ge,ar 8 and since this requires a delïnite-act on the part 
seured to-shaft 8 .and operating from .a pinion of the op_e%ao%, a safety factor -i. thu .in,tro- 
 .which is secured to a large gear wheel.88:, this. duced. 
ear assembly being loosely mounted on a .sta- 3o Normally the downward.swingingmovmen,t of 
tlonary shaft .$. Gear wheel $ is driven from handle |,,| causes a coresponding mov.ement 
a :linin $$ mounted on ,a..driven shaft 9, such through the action of.an interlocking element«t 
shaft being rotatably pported in the ,webs of of an interlocking plate ,|-t which is slidab.l 
-the side frame member ! . mounted in the frame member .| 4 ,of he base and 
.Power i,supplied from adrive motor 9 located 35 which embodies.,a guide-pin |, and an operating 
at :the rear Of .the machine and for convenience pin !.. The ,plate ! ! in the ino.perative 
SUplorted from the rearwardl, extending end of tion stands ina notched-out portion ! § .of the 
the xed shaft.. The motor bas a drive pulley cr-ank ,plate 8.! .thereby ,preventing acidenal,,re- 
.§ :over-which operate ,a tluraIity of Vbelts 8 verse or dropping ,movement of the ,,knife -when 
,which friCtionally engage the outer circumference «40 ,the machinè is in the stationary .lsiti0n. 
of a lïywheel 9L transmitting driving torque -auxiliar release mechanism 1 is provided,for 
.thereto. Flywheel8 is carried on shaft 85 which disconnecting the direct control between handle 
,thus serves as a drive shaft, being coaxial with ! !  and the interlocking plate .! ! in,the.evemt-.of 
.but spcedfrom the.drivenshaft 9. the necessity arising for such independent opera- 
, A cluteh:and brake mechanismis provided for 45 tion. The construction and operation 
.controlling the interconnection of the drive and lease mechanism is described.more fnllY inPatent 
.drlven shafts, ,this mechanism being shown in ,350,540 assigned to the ,saine assignee as :this 
Fi. 7. Thus the cluteh is.shown at |0 compris- application. 
in one or more clnteh..dlsks rotatable with drive ,In order ö assure.non-repeatoperationand to 
shat:98, .and at leas ,one disk,secured te shat 50 disconnect the drive at ,the-end of a str0ke ,of 
:9. These disks'are normally spaced .from each oleration, a cam $ is provided on thè :inner 
.ether and are broughtïnte-driving relation with face of the gear wheel $4 .and in such ,angu/ar 
each '.other by.means of.a sliding collar . A position that as the.stroke is substantially 
brake 8 also of the dry dik type has one set of pleted, this. cam will engage .the beeled face of 
.plates, Ixed,tothe frame t of the machine, and 55 .pin , moving the saine from,the losltion Shown 
a movable plate Ixed ,to shaft 8. In response n dotted lines in.Fig..,l te ,the fu!l line .position 
to the«operation of-the cluteh collar  in the thereof, .with a corresponding return of.the,.op- 
olPoite direction these disks are engaged with erating handle ! 1 from its lowered operating 
.each to .brake the :rotation of the shaft. Pref- position te .its raised inoperative position, .in 
erably .the clutch and the brake are similar in 0 which latter position the clutch is disconnected 
 COnStruction and are such that movement of the and the brake applied to -stop the machine :anal 
sliding clutch collar with either one causes the hold the saine in the 01erative position. 
.coupling of that ,lrtion thereof with the shaft 
9, :providing.in the one case for the clutching of Cosco o c ech 
the drlve shat 85 thereto to rotate shaft-9, and 5 The ctamp is shown in Figs..,, 3, 4 ,and 8, and 
in.the other case for the coupling of the brake comprises a relatively narrow bar § which is 
thereto fo stop the rotation thereof. Movement mounted for vertical reciproating movement in 
of.the Clutehcollar  is effected by means of guideways formed in the upper frame members 
,lever- pivotally supported at  in the frame  and  respectively. These guideways are ,so 
and operatedby.means of link $ from the arm 0 formed that the clamp is located parallel ,with 
| 9 of -operatimg control handle ! !0 which is and immediately.to the rear of the knife. Opera- 
mounted for rotation about shaft.! ! ! carried on tion of the clamp is produced by means of down- 
the. front of the.frame ,in such. position that the wardlyextending arms 4§ , ! § to the lower ends 
 -handleIs readily avallable for convenient opera- of.which,are pivotally secured links ! §, ! §. Pins 
tion. 5 -! , |  secure the links to .the arms ofbell .cank 
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levers l §7, l §$, respectively. Lever i §7 is pi.votally 
supported on the forward end of. stationary shaft 
$7 while lever ' 55 is pivotally mounted on pin ' 5{} 
suitably supported in the side frame. ,4. 
A.tie bar '5{} secures he opposite ends of 
the bell cranks for corresponding movement, 
and power is applied through a Ink ,62 pivotally 
attached ai '63 fo bell crank ,58. A hydraulic 
cylinder ,G5 having a movable piston '66 there- 
in is pivotally attached to the link '62 by .means l0 
of pin ,5. Through this mechanism actuating 
power is available to effect the power applica- 
tion of the clamp to hold the saine in contact 
with the work material with a predetermined 
force, and likewise power is available for rais- 15 
ing the clamp toits elevated position above the 
work material on the table.- Also the mechanism 
provided-for developing and applying the power 
for actuating the clamp .is located beneath the 
work table and substantially in the vertical plane 20 
of travel of the clamp so tha the mechanism 
provides for reciprocating travel of the clamp 
with substantially reduced laterai forces, and 
thus greater accuracy without disturbance of the 
work, and reduced wear. 25 
Construction o] bac  flag¢ 
Referring now to Figs. 6, 13 and 14, the back 
gage is shown ai 2{}{}, being preferably formed 
in separate sections including a main or central 
section and side sections 2{}, and 2{}2 which are 
separately secured thereto by means of bolts 263, 
264 which make possible the forward or rear- 
ward relative posiçioning of each two adjacent 
sections.- As shown in Fig. 13-ail three sections 35 
are adjusted for the same front alignment, and 
will be considered fo function as a unit through- 
out the remaining description herein. Suitable 
index marks 265, 2{}6 provide a scale showing. 
the araount of offset where such adjustment is 40 
desired. The front face of the bac[ gage is 
formed with fingers 2{} whichare spaced fo 
interflt with ,flngers 2{}8 ai the rear of the clamp 
The work table 26 bas a central longitudinally 45 
extending slot 2 ,{} through which a portion .2,, 
of the back gage extends, such portion having 
a suitably threaded member 2,2 which engages 
a screw shaft 2,4 which extends substantially 
the full length of.the table and which is rotated 50 
to effect the forward and rev_ese movement of 
the back gage assembly. 
The shaft 2,4 is driven by means of a pulley 
2,6 over which there traveis a V-belt 2 driven 
from adrive pulley 2,8 which in urn.is operated 
by means of-a hydraulic motor 220 reversible as 
to direction of rotation, and suitably suspended 
ïrom the lower side of the work table 2{} at the 
rearward end thereoî as shown in Fig. 6. A 
hand wheel 222 is secured to the Scew.shft 2, 
on its front end and is thus accessible from the 
front of the machine for hand a.djustment on 
the part of the operator when such is desired, 
the normal operation however being fo operate 
the shaft through the fluid motor 2{} to secure 
accurate and rapid movemen of çhe back gage. 
While a rapid travel of theback gage is désired 
during the rime that a substantial movement 
thereof is being effected,-if is: aiSO desirable fo 
provide for a slow or inching traerse of the 
back gage when it is approaching a desired set- 
ring. The back gage carries an uPrigh arm 225 
which extends up substantially to the upper level 
of frame members 36, 32. The ends of a con- 
tinuous flexible metal talle 22 are secured 

arm 225, the tape traveling around a pulley 
on post 228 at the rear end of the table, and 
ai the front end thereof around two spaced guide 
members or pulleys 229 and 230 which are sup- 
5 ported from the tie-piece 36. Tape 226 carries 
graduations thereon which .in conjunction with 
a suitable fixed index 23, serve as a gage to 
determine the position of adjustment of the back 
gage at all times. A substantial length of- the 
tape is thus visible at all times at the front of 
the machine. It will be evident from the ar- 
rangement as shown in Fig. 1 that the provision 
of the two spaced pulleys 229 and 230 with the 
index 231 located substantially centrally there- 
between is advantageous in that if facilitates 
observation by the operator of a desired gradua- 
tion as if travels around one .or the other of 
the pulleys and well in advance of its actually 
reaching the index point. Thus the operator is 
forewarned of the approach of the desired grad- 
uation and bas a proper opportunity to control 
the travel of the back gage, slowing it down so 
that it will move accurately up to the desired 
setting where it can be stopped. 
Control of the movement of the back gage 
effected by means of a control valve 24{} (Fig. 
13) which is located immediately to the rear of 
hand wheel 222 and which bas a valve stem 24, 
normally urged to a central or neutral position 
30 by means of suitable springs incorporated in the 
valve mechanism. In this neutral, position no 
fluid is supplied to the back gage motor 22{} and 
the back gage remains stationary. 
Movement of the valve stem is effected by 
means of a hand lever 243 pivotally secured 
thereto and to a fixed point 244 of the support, 
the hand lever being movable rearwardly to dis- 
place the valve from neutral in the direction fo 
supply fluid to the motor 22{} to cause the back 
gage. to travel to the .rear and providing a cor- 
responding forward operation of the back gage 
hen drawn forwardly from ifs neutral position. 
It is desirable to provide for continuingreverse 
movement of the back gage when the lever is 
thrown to the reverse position so that the opera- 
tor can merely set the lever2n this position and 
allow the back gage to continue in motion to 
its rearmost limiting position, or to such other 
position as may be determined upon .in advance, 
in this way leaving him free to remove the work 
and to place a fresh supply thereof  upon the 
cutting table. Normally however, it ls desired to 
have the back gage move forwardly, under the 
direct manual control of. the operator. 
TO accomplish these functions the-lever 243 bas 
55 a pin connection at 246 with a link 24 which in 
turn is pivotally connected with a side .rod 248 
extending throuçhout substantilly the entire 
length of the table. The rod is supported ai an 
intermediate point by means of a bracket 24{}. 
60 
In order to positively prevent over-travel of 
the back gage when if reaches either end of 
normal travel, mechanical .limit StOps are pro- 
vided which move the control lever-243-from 
65 either operative, position to the neutral-position 
when the operating limit of travel bas been 
reached. Thus the base of .the back gage below 
the table 26 carries a cam256.vhidh .ai the for- 
ward limit of travel of the gage_ is adaptedto 
7O contact a roller -25 carried on a right angle 
arm 25 pivotally supportecl, from bracket 24{}. 
The rod 246 is formed .in two parts joined to c 
gerber by a couping 254 which is adaPted 
engage a yoke 255 on arm 252. Examinatior of 
Fig. 13 will show that such cam produced move- 
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ment of arm 252 will effect a travel of the rod 
28 to the right which is in the proper direction 
to restore hand lever 243 from.its forward toits 
neutral position thereby properly limiting the for- 
ward travel of the back gage. 
The back gage base also carries a cam 256 
which isadapted to engage roller 251 of lever 258 
pivotally mounted at 259 to the rear of the table 
when the gage has reached the rearward limit of 
its travel. It will be evident that such engage- 
ment wfll result in the travel of rod 243 to the 
left, which likewise is in the direction to restore 
hand lever 243 from its backward toits neutral 
position, thus properly protecting the operation 
of the system in the event that the operator.him- 
self should rail to stop the operation of the motor 
at the proper point. 
In order to provide means for continuing the 
back gage in the reverse trae] direction untfl 
a predetermined limiting position is reached, the 
means shown in Figs. 15 to 17 is provided. As 
there shown the rod 243 bas flxed thereto a cam 
member 260, a sleeve 25! being slidably mounted 
on the rod and normally urged against the cam 
26 by means of a spring252 acting against a 25 
flxed stop 263. 
A latch member 255 is provided which is piv- 
otally mounted at 256 on a flxed Part of the 
mechanism, this latch having a latching tongue 
251 adapted to be received in locMng engage- 30 
ment between cam 260 and a forwardly proJect- 
ing end 258 formed on sleeve 251. The latching 
member thus bas a normal latched position in 
which the cam 26 is received and held against 
movement, but may also be withdrawn from 
latching position in response to the energization 
of a solenoid 2] which has an armature 
connected to the latch and arranged to draw 
the-same upwardly against the action of spring. 
212 to thus release the latch when properly en- 0 
ergized. Energization is controlled by means of 
a limit switch 215 whlch is adjustably mounted 
uponone of the side members 25 of the table and 
arranged tobe tripped when engaged by a por- 
tion of the back gage 20 when the latter in the 
course of its rearward trave] passes beneath the 
limii; switch. 
The operation of this mechanism is as follows. 
When the control handle 243 is thrown toits 
forward position, rod 248 travels rearwardly or 
to the left and the sleeve 251 travels freely be- 
neath the latch member 255, this being the condi- 
tion illustrated in Fig. 15. It wfll thus be evi- 
dent that the hand lever is not held in the for- 
ward position and upon release by the operator, 
will be returned to its neutral position by the 
centering springs. 
When the hand lever is thrown toits back- 
ward position it moves the rod 248 to the right 
or forwardly and in th_is position latch member 
255 drops into latching position between the cam 
25 and the tongue 258 on sleeve 251, this being 
the position fllustrated in Fig. 16. It will now 
be evident that release of the lever wfll have no 
effect because the rod 248 is latched in its dis- 
placed position and the back gage moter will thus 
continue to operate in the direction to cause 
continued backward travel of the back gage. 
As the back gage moves rearwardly to the posi- 
tion determined by the setting of the limit switch 
25, that circuit will be closed and soIenoid 
energized, with the result that the latch member 
265 wfll be raised and withdrawn from its hold- 
ing position whereupon the rod 248 is free te 
return toits neutral position under the action 
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of the biasing springs under the valve member 
24, or such other centering springs as may be 
used to supplement the action thereof. If limit 
switch 25 is not used, or in the event that it.is 
5 desired to stop the rearward travel of the back 
gage by manua].return of lever 243 to its neutral 
position this is effected by movement of the.rod 
.43 rearwardly or to the.left, either by hand.or 
in response to the engagement of cam 256 and 
]o roller25 a the .rearward limit of travel. In 
either even release of the latchis effected 
the manner iilustrated in Fig. 17, in which the 
inclined sur£ace of cam 260 is shown as raising 
the ltch whfle tongue 28 holds .the sleeve 251 
]5 againstmovement, compressing the spring .282. 
The parts are shown in the position just prior to 
full release, following which the rod is free to be 
returned to its neutral position under he action 
of the centering springs and the movement of the 
20 back gage thereupon stops. 
In order to provide for development of aproper 
control and operating oressure whenever .power 
actuation of the back gage is desired, rod 
carries a beveled cam 23 (Fig. 14)at a suitable 
point, the cam having oppositely sloping faces 
forming anarrow central raised portion whichin 
the neutral position of .the control lever 
stands opposite and in contact with a roller 262 
of a micro-switch 283 suitably flXed to theframe. 
It will thus:be.evident that upon _movement of 
the handlever in either, direction-away from,lts 
neutral position, the high point of cam 25 will 
more away from roller 282, and thereby 
allow the micro-switch to close ifs contacts. This 
establishes a control in the hydraulic circuit, as 
wiH be described hereinafter which provides .for 
developing fu]l operating pressure in the fluid 
system, the pressure being correspondingly re- 
duced upon return òf the control lever to neutral 
position. 
ttydraulc system 
As already described, the reciprocating knffe 
is arranged te be mechanlcally acuated during 
its working stroke whfle the clamp for clamping 
45 the workmaterial and thback gage are operated 
by hydraulic motive power. This has.been round 
to produce a satisfactory .and highly advanta- 
geous result since the desirable .features of the 
direct drive for the knife are attained whfle ai 
5o the saine time securing the flexbility and ease 
of control of the hydraulic system for operating 
both the clamp and the back gage. 
Ir addition the proper oporation of all elements 
o the .machlne is secured in correlated relation 
55 fo each other .and without requiring the applica- 
tion or development at any thne of excessive 
amounts of power. Thus a relatively small power 
sourceprovides adequately for the desired opera- 
tions and both the initial costsand the operating 
6o losses are maintained relatively low. 
Referring more particularly to the operation 
of the clamp, it is desirable fo provide for more- 
ment of the clamp either in conjunction with the 
normal stroke of the knife or seParately there- 
65 from under manual control, and to provide in. 
the latter case for application of the clamp with 
a proper holding force and release thereof with 
the return of the clamp to..ifs raised .position 
while maintaining the clamp under continuous 
7o. manual control. When actuated during the re- 
ciprocating stroke of the knife, it is important te 
provide for travel of the clamp in advance of the 
knife so that it will more quickly into ifs work 
engaging position and establish a proper clarp- 
75 ing pressure without shock ordisplacementof the 
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pile of work material: If is also important to 
provide for selecting the clamping pressure, and 
to provide for variation of that pressure as de- 
sired toprovide for clamping different matel'ials 
on the table. 
In accordance with the present invention hy- 
draulic mechanism is provided for affording a 
rapid and smooth travel of the clamp both under 
manual and under automatic control. In the 
latter case in resPonse to actuation of the hand 
control for initiatihg a cutting cycle, the clamp 
is flrst ]owered rapidly into engagement with the 
work,:and a predetermined holding or clamp- 
ing pressure is then developed to hold the work 
during the eltire time that the cutting stroke is 
being effected, and until the knife bas withdrawn 
above the work matrial on the return stroke. 
Thereafter the clamp is returned, fo its raised 
position where it is locked and so retained until 
a subsequent operation. 
These successive steps require application of 
different degrees of force, and ths in turn neces- 
sitates the development of different pressure con- 
ditions in the hydraulic system. If is therefore 
a part of the present invention fo provide for 
developing proper pressure conditions through- 
out the entire operation of the system and for 
making such pressure properly available for the 
desired clamping operations while being at all 
times under proper control of the operator and 
properly correlated with the operation of the 
system. 
It is further important to provide for the de- 
velopment of a total clamping pressure when 
the clampis in engagement with the work which 
will be sufficiently high to meet the maximum 
requirements of the work. Whfle this can be 
accomplished with the provision of a piston of 
large area, the normal arrangement of such a 
system would involve either an excessive time 
delay in the fllling of such a large cylinder space, 
or alternatively, the use of a fluid pump and 
drive motor of large capacity to fill such space 
with the necessary speed. If a motor and pump 
of small size oniy are utilized, then the normal 
rate of supply of fluid through the pump is so 
lirnited that a retarded travel of the clamp results 
and it is not feasible to bave it move faster than 
the knife at the beginning of the work stroke, to 
establish its clamping relation with the work 
material belote the knife descends fo the cutting 
position. On the other hand if the pump and 
motor are of smïïcient capacity to provide the 
rapid supply of pressure fluid which will permit 
the .desired high rate of travel of the clamp to- 
ward its clamping position, this necessarily 
entails a substantially increased initial installa- 
tion of both pump and motor, as well as involv- 
ing materially greater operating losses ,ïoecause 
of the presence of such large size units and the 
corresponding increased loss of power during 
operation. 
It is therefore one of the important advantages 
of the present invention that the hydraulic sys- 
rem utflized is such as to provide for the rapid 
downward travel of the clamp at a rate sufficient- 
lY greater than the travel of the knfe such that 
the clamp will reach its clamping position in ad- 
vance of the knife, without however disturbing 
the work material when it comes in contact there- 
with, and be in such position that a proper clamp- 
ing pressure will bave been developed by the rime 
the knife begins its cutting stroke. Ths is ac- 
complished with the use of a large capacity cylin- 
der and piston supplied at a rs, pid rate with fluid 
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by a relatively small capacity motor and ptuïp, 
which thus entails oniy]imit-ed initial cost and 
weight and which are correspondinglY efficient in 
operation. " Thereafter the clamp is raised by ap- 
5 plication of full fluid pressure to a pston surface 
which is relatively much smaller in area, provid- 
ing for rapid fllling and hence rapid raîsing of 
the Clamp to its inoperative position where it is 
locked in place. 
10 In addition the same hydraulic means provides 
for de9eloping power for the actuation of the 
back gage, the operation 0fthe back gage being 
suitably correlated and interlocked with th.e op- 
eration of the clamp and the knife so that the 
15 two 0perations are mUtually exclusive: Ehat is, 
when the back'gage is being used, an interl0ck 
is provided which prevents operation of either 
the clamp alone, or the clamp and the knife. 
Conversely, when tli.e clamp is actüated either 
20 alone o-r in Conjunction With the operation of 
the knifë, the-back gage cannot be operated. The 
control provides for developing a full pressure 
condition in the fluid System when the back gage 
is in operation and selective application of the 
25 pressure fluid is made bY manual control to pro- 
vide for both forward and backward mo%ement 
of the.bgck gage. 
The fluid-system is shown schematically in Fig. 
18 in which a reservoir chamber is indicated at 
30 3{}{} fromwhich a supply line 3{}! leads to a fllter 
3{}2. and from there through line 303 to thepump 
38. Ttie pump is suitably driven by an electric 
motor, preferably the same motot which drives 
the knifeand which is shown at 9, the m0tor 
35 pre9erably being arranged fo drive the pump con- 
tinuously. " 
.A supply line $05leads from the discharge side 
of-the pump into a balanced pressure relief valve 
.$88. This valve has .a :pressure balanced piston 
40 the position-of which is controiïed in response fo 
the pressure in auxiliary line {}] and provides 
for delivery of fluid to a dicharge line 38 at a 
predetermined maximum pressflre condition, the 
excess floW-of fluid being discharged through re- 
45 turn line 3 ! ! which opens into a header 3 !  flow- 
ing directly back t0 the reservoir chamber 30{}. 
As a specific example, valve 3{}8 may be a Vickers 
valve known as TYpe C-167-B. Control of the 
pressure in line 0" and hence of the maximum 
,50 pressure at which the relief valve 30 wfll dis- 
chàrge is established with a limited flow through 
line ], comprising oniy a small fraction of the 
total flow delivered through supply line 305. A 
pilot valve 3!5 is included in the control line 30"/, 
55 the pilot valve having a rotatable valve spool 
which is ported as fllustrated in Figs. 18, 19 and 
2.0 to provide the following operations. 
In the position of the pilot valve illustrated in 
Fig: !8 it wfll be evident that a free passage is 
60 provided through line 30, the cross port ! and 
return line- !  which leads into header   2. 
When the pilot valve is so positioned, therefore, 
there;-is no pressure inline 30' and hence the 
pressure relief valve 30 will be set to relieve the 
5 flow aL a low or subs-tantially no pressure, deliver- 
ing the main flow directly into return line 31 ! so 
that the system in this condition wfll merely cir- 
culate the fluid without doing work, and hence 
with-a minimum of load being imposed upon the 
70 pump. 
In-th.e second or full pressure position, shown 
in Fig. 19, the passage through line 30] is blocked 
and thus a maximum pressure condition is estb- 
lished in that line andas a result the valve 30 
75 wfll open the discharge passage through the re- 



.t3 
turn line tri only when.the pressnre ziies.in 
cess of a maximum limiting value. This isthe 
condition which is established.to provide-for the 
lifting of the clamp and-also .when the back gage 
motor is being operated, these being conditions 
in-which fuil or maximum pressure is desired. 
The third or adjustablepressure position of the 
pilot valve .is shown in Fig..20 in which position a 
fluid.passage is established through line 307, port 
3 f0 Of the valve body which is below and separate 
from port 3 7,-and line 320 which leads fo-an ad- 
justable pressure valve 32 the discharge of which 
is returned through line-33 toheader 32. Valve 
32 may conveniently bea Vickers type C-17!-B 
and has a manual adjustment 325 accessible 
from the front of the machine which:can bi set 
for a predeteïmined pressure condition interme- 
diate zero pressure and the maximum pressure 
established in the system. Asstuning for example 
that this manual!y adjustable valve is set for 
pressure eual fo hall the maximum pressure, 
andwith the pilot.valve 3 § in-this variable pres- 
sure position, a flow of a small portion of the fluid 
delivered by the pump takes place .through ad- 
justable .pressure valve .2 and back fo the res- 
ervoir, establishing a pressure of the predeteï- 
mined desired value in line 3 which in turn ef- 
fects the setting of the valve  fo relieve at.a 
corresponding .pressure. If is this adjustable 
pressure setting of the pilot valve which is estab- 
lished during the actual clamping operating in 
order fo provide for developing a predetermined 
clampLug pressure fo be elïectivi for the clampin¢ 
of the work. 
Supply of pressure fluid takes .place thzough 
supply line 3| fo a directional control valve 
which provides îor proper application of the fiuid 
fo control the operation of the clamp by control 
of.the supply of pressure fluid fo the clamp oper- 
ating cylinder  6. Supply line   0 delivers, fluid 
to a central chamber 392 of he valve from which 
if may flow fo one of two supply pipes 34 or 
depending upon the uncovering of a flow passage 
as the result of the movement of the valve stem 
335. Thisvalve stem is under-control of the oper- 45 
ator, and is normal]y biased by means of spring 
335 in the downward direction as shown in Fig. .I 
which is in the direction to establish a flow 
through pipe 3§ applying fluid fo raise the clamp. 
The stem carries twÇ lands 30 and 34 whi-ch 
control respectively fihe supply of fluid fo pipes 50 
34.and 33§. While land  is preferably sub- 
stantia]ly cylindrical, land 9 has a tapered or 
cut-away portion 343 wh'.'ch provides for-a throt- 
tnn= opening in the initial upward .movement of 55 
the valve stem to establish communication with 
pipe 34. Supply of fluid to the pipe 33 acts h] 
the diection to cause the application of pres- 
sure thereto,to establish a clamping pressure up- 
on the work material. The biasing-of the valve 60 
stem 3, as above described, therefore, is in the 
direction which provides for normally maintain- 
ingthe flow passage open through line .6, thus 
supplying fluid in the direction operating fo raise 
the clamp. 
Pipe 33 which supplies fluid in the direction 
acting fo cause a raising of the clamp contains 
an additional valve marked $0 which is identi- 
fied as a line esistance valve. A detail showing 
of this valve is contained in Fig. 22 from which î0 
it will be seen that the pipe 35 leads into an in- 
ner .chamber §  which is norma]ly controlled by 
a check valve 32 spring urged by means ofspring 
33 fo a-.seating position upon the valve .$.4. :A 
clean out plug 3§§ provides access to-,the irtterior 
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of the valve when necessary. _The alv.e 3§ 'e- 
ceivesinternally-a central stem 356 whlch.has.a 
tapered slot 3 therein, the stem being adju.t- 
ably carried in the valwe :housing and'its .upper 
end being accessible so that .if can beraised or 
lowered relative fo valve .3§ to proide .Ior 
greater or lesser free opening passage through 
the valve. 
From this descriptionit wfllbe evidenthaflow 
] 0 of fiuid o the right:as:shown in Fig. 22,;i.'e.,:in:the 
dfl'ection to effect £he raising Of :the c]amp, wiil 
merely lift the check valve $2 fzom.its seat 
and allow substantially unimpeded flow of the 
fiuid through the valve and into auxiliary con- 
duit 30 from which it is supplied directly_to.the 
]ower side of the piston head 166 within.the:clamp 
operating cylinder IG. However npon roture 
flow of fluid in the reverse direction as required 
when the clamp is towered, check valve)35.seas 
and thus closes the-free passage, the only.passage 
thon availablebeing that providedbytheexposed 
slotted-opening 3] .in thestem 
relative!y small, a.definite resistance .tothe:flow.is 
provided and the return flow therefore.ta-kes.place 
at a deflnite and predetermined rate which .will 
provide for the rapid though safe ..downwud 
travel of the clamptoward and,intoclamping en- 
gagement with the workmaterial. It-will be.evi- 
dent that such rate can be readily.predetermined 
by the proper settingofstem 35 .togive a rate 
of descent of the clampas desired.. The flui(t:re- 
turns through pipe.âS, communicatingthe-valve 
passages 30 in valve 33fi and back ,through .re- 
turn line3ç2 to header a 12. 
35 As shown in Fig. i8, the area. on the uppersile 
of piston I:6 is substantially greater than-that 
on the lower side, a satisfactory condition in-this 
case havingbeen round to be approximately.ten 
square inches as compared to one square inch. 
40 WhiIe thls provides for developing a high-ttal 
pressure to be effective rot holding the clamp in 
clamping relation with the work, it also.requires 
a relatively high rate ofsupply offluid .abovethe 
piston-I, in order fo provide :for a desirably 
rapid rate of downward tzavel of the clamp. If a 
pump and motor are provided Of. sufficient.caPac- 
ity to supply this flow at the necessay hgh rate 
through the normal flow passage, it is .eident 
that such pump .will bave t.o bexf verysubstan- 
tial size, merely in order to supply.£his quantity 
of fluid at the desized.rate,though at.thattime 
there is substantially no work.being done .by the 
fluid since the c!amp is falling .by =gzavity and 
there is thereïore no pressure in the system.. ,Lu 
order to maintain a small and ..highly efficient 
pump and-motor system, white atso prov.iding:for 
the. desired rapid travel of:the clamp to.itl«wr 
position, an auxiliary supply conduit is,providd 
as shmn at 3], such .conduit teadingdirectly 
from tke reservoir chamber 300, andithout:pas- 
sage through the punï 3. or control .valve mech- 
anism 30, 30 heretofoze described. YI'his con- 
duit can be sufliciently lage.to'handle.whate,er 
volume of fiow is necessary, since .the :flow :takes 
place in response to the lowering-of:the inteTnal 
pressure in the.fluid.system below atmospheric:in 
responseto the falling of the ctamp, under the ac- 
tion oî Eravity. A check valve.3-2 is:pra.vkled 
mediately ahead of the connection ofthis:conduit 
to pipe 334, the check valve P:Odding unintex- 
ruptcd flow.into line, ,4 while preenting.ret.urn 
flow therefrom during .the rime that.:u -lresstrre 
condition is :develoRed -in the cylindmî. 
75 slwn a laressur e_gge 37.3 .is :pelty)lvkll 
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for indicating the pressure existing in pipe 334 
and hence the unit pressure effective upon the 
piston 16 during the clamping operation. 
In operation, with the pump and motor func- 
tioning, and in advance of the manual control 5 
of the clamp, the directional valve 338 is biased 
in the downward direction shown in Figs. 18 and 
21 fo provide for continuing supply of fluid 
through pipe 36, line resistance valve 8 and 
into the space below piston I so that the 10 
clamp is normally urged toward its upper or 
raised position. If will llkewise be understood 
that during this rime the pilot valve  is in 
its blocked or maximum pressure position and 
thus full fluid pressure is avaflable and ruade 15 
effective beneath the head of piston , acting 
in the direction fo raise the clamp. 
Upon the operation of the manual control fo 
provide for movement of the clamp, valve stem 
36 lsmoved against the action of biasing spring 20 
8 in a direction fo establish a fluid flow path 
from supply |8 fo pipe 34, a discharge passage 
meanwhile being established from line  fo 
the discharge conduit 2. Fluld pressure being 
now withdrawn from the lower side of piston  25 
and a path established for the return flow of 
fluid therefrom, the clamp immediately begins 
to fall, ata rate which is determined by the set- 
ring of the line resistance valve 68, being the 
rate at which the fluid beneath the piston I$ 30 
can escape through slotted opening 37 of valve 
8 fo be returned fo the reservoir. This valve 
is suitably adjusted fo provide for rapid descent 
of the clamp while at the saine rime preventing 
shock or the possibility of disturbing the work 35 
material when if is engaged by the clamp. 
Nevertheless this rate of fall is substantially 
greater than the rate at which fluid could be 
supplied through the pump to the large cylinder 
space above piston 6, and as a result this ad- 40 
ditional fluid is drawn through auxiliary conduit 
78, without placing any load upon the motor or 
pump. Downward travel of the clamp is at ail 
rimes under manual control and can be stopped 
or reversed with speed and precision by proper 45 
manual operatïon of the control valve , the 
tapered land 34 providing for accuracy of con- 
trol when the valve is merely cracked 
When the clamp is fully lowered, fluid is no 
longer drawn through conduit 70, but the cylin- 50 
der space being fllled with fluid, a pressure is 
immediately built up in the cylinder space above 
the piston  as the result of the fluid supplied 
from the discharge side of the pump. It will be 
evident that with the space above piston  55 
already fllled with fiuid, if requires only a limited 
additional supply to establish a high pressure 
condition, and the proper pressure is thus quickly 
established and maintained thus providing a . 
smooth clampLug action without attendant shock. 60 
The saine control operation which provided for 
the movement of the directional valve 8 to the 
upper position also effected the adjustment of 
the pilot valve 3 ! 6 to its adjustable pressure posi- 
tion with the resuit that by the rime the clamp 65 
reaches its lowered position the pilot valve bas 
been set for a denite pressure condition, i. e., 
the pressure established by the manual control 
$2, so that this predetermined pressure is quick- 
ly established, after which the pressure relief 70 
valve 8 maintains that predetermined pres- 
sure, returnhg all excess fluid fo the header 2 
and back to the reservoir chamber. The clamp 
is thus held in proper clamping position with a 
predetermined pressure before--.the knife bas 75 

traveled far enough to actually engage the work 
material, and such pressure is maintained 
throughout the cutting stroke. 
At the end of the cutting stroke the directional 
control 38 is again operated to effect the raising 
of the clamp, the pilot valve 1 is restored to ifs 
blocked or full pressure position and pressure 
relief valve 86 is thus again caused to release at 
maximum pressure in the system. Fluid flows 
through line 3, through line resistance valve 
38 lifting valve 62 from ifs seat, and flows 
into the relatively small pressure space below 
piston $. Because this space is small a rapid 
filllng thereof takes place causing the rapid lift- 
ing of the clamp, so that af the proper point in 
the cycle, substantially at the end of the stroke 
of the knife, the clamp is withdrawn from the 
work and raised fo its upper or inoperative posi- 
tion. 
In a practical embodiment it is round that with 
the approximate piston sizes referred to and 
utflizing a maximum fluid pressure of about 1000 
potmds per square inch, complete dovward 
travel of the clamp is effected within about 0.5 
seconds, approximately the saine length of rime 
being required fo cause the complete raising of 
the clamp. This is sufliciently short in relation 
to an operating cyclë of the knlfe of about 1.5 
seconds to provide for complete clamping 
gagement belote the knife moves far enough to 
contact the work. A maximum clamping pres- 
sure can be developed of approximately 10,000 
pounds, and the entire system is supplied from 
a pump having a capacity or rating of about 5.6 
gallons per minute. 
The same fluid system is also utilized for the 
operation of the back gage motor, and for this 
purpose a line 8 leads from the discharge side 
of the pump fo the center of the control valve 
8 previously referred to. This valve contains 
a stem 2! secured fo the valve spool 2, the 
spool being normally centered in the valve body 
by meas of the two springs 83, 8. Suitable 
lands 8, 8 control the supply of fluid from 
the central pressure chamber to one or the other 
oï the supply lines 8, 38 which supply the 
fluid selectively to the back gage motor 228 to 
cause rotation thereof in one direction or the 
other. The return fluid is discharged through 
line 89 back through the header 2. 
Preferably each of lands 8, 385 is relieved 
on the pressure side fo .provide for a throttling 
fiow of fluid ïrom the central pressure chamber 
fo one or the other of the supply lines 8, 
when the valve is moved slightly from ifs neu- 
tral position, thereby providing for a controlled 
slow power operation of the back gage in either 
direction under the control of the operator. 
Thus the valve provides a controlled .range of 
speeds of operation of the back gage. Further 
the lands are also relieved on the opposite or 
discharge sides to allow some flow to take place 
from the back gage motor .when the back gage 
is operated entirely manually from hand wheel 
222, thus avoiding blocking the movement of the 
back gage. The controls are such that whm» 
ever the back gage motor is in use, the pilot 
valve 5 is positioned in the blocked or full 
pressure position which provides for developing 
up fo the maximum pressure in the line 38 from 
the pump so that proper pressure will be avail- 
able for the operation of the back gage motor 
under the selective control of hand lever 2 as 
already described.- " 



InterZoekng anv Pessure eontro systern. 
Mechanism is provided for properly interlock- 
ing and correlating the various maclàine opera- 
tions to provide-protection both for the operator 
and for the machine itSelf, and likewise fo pro- 
vide for the development of proper operating 
pressures in the hydraulib system for the vari- 
ous steps-in the operation. If is desirable fo pro- 
vide a start 15utton or control which is separate 
or spaced from the normal handle which con- 
trols the operation of the machine, thus pref- 
erably requiring the operator fo use both hands 
in order to initiate operation of the machine 
so that ho witl hot accitlentally allow his hands 
fo get in the path of the downwardly travelling 
knife or clamp. 
For this purpose a start button 41}11 is m0unted 
af. a convergent position beneath the work.table 
211 and preïerably at the left-hand side. thereof 
as. shown in Fig. 1, in which position it ïs out 
of the normal path of handling of the work 
material but in such position a to require a 
denite manual operation separate from the 
operation for starting the machine and pref- 
erabiy requiring the other or left-hand of the 
operato- tobe in a sale position, at the begin- 
ning. of a cycle of the machine operation. 
When the start button 411 is depressed, a 
control, circuit, is: closed, for the energization of 
a solenoid 402 (Figs. 23, 25 and 30) which upon 
being: energized moves its armature 411 down- 
wardly-as shownin Fig: 23; causingthe countm'- 
c!ockwise swingng movement of bell crank 
which is pivotally supported at 411. Such.bell 
cr_a.r_& bas engagement wlth a roller 411 carried 
on an: u-.er arm of a lever 41 which is at- 
tached.totherotating spool [ of pilot valve 
Sl. A torsion spring 11S normally tends to 
turn the lever in the couïïterclockwise direction 
as shown in 'ig. 23, thus normally maintaining 
the vatve in the idle or zero-pressure position 
as :a-iready referred-to. 
Sq.en so m]ergzed,, and in response to the rock- 
ing-oï the .1over 97 to more ptot valve [5 îrom 
its -idle Position to ifs second or futl pressure posi- 
tlon, it-wfll be-evident from the foregoing de- 
scription .of the hydrautic system that the pres- 
sure nowis relieved only af the Sull or maxi- 
murepressure condition. Fluid is therefore sup- 
plied through ,the baianced pressure relief valve 
S to-the directional control valve Sl} which 
is spring biased to the up position, thereby pro- 
viding, for the introduction of fiuid af full pres- 
sure beneath the-head of piston [0. Such fluid 
introduction therefore immediately provides for 
the -liftin," of the clamp against its upper stops. 
A parallel circuit is also .established upon the 
ctosing of the start switch 4011 f(>r energizing a 
tatch 1ock solenoid l{} which upon energization 
provides îor the withdrawal of a latch lock pin 
 from in backof a latch, membe 4 having 
a hardened latching nose piece .receivable 
in a notched-out portion 4 of the cross-bar 
 (Figs. 8, 23, 25 and 26). The latch 4 is 
pivotal!F mounted upon a ertical shaft  !1} and 
is normalIy urged into latching relation-in notch 
4   by means oî a torsion spring 4 | 9. This oper- 
atlo thus results in the withdrawal, of the 
tatch .lock pin concurrentty with the develop- 
ent of fuli .operating pressure and .the applica- 
tion thereof in he direction £o ïa!se the ctamp, 
thereb, retieving the:latch 4|-4 of. any load of 
tb_ .cïamp in preparation for.the.manual actua- 
tion .of the raachine-and the-withdrawal of .the 
tatch from latching position. Normally the sole- 
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noid has suificient force fo withdraw the latch 
lock even in advance of- the full upward pres- 
sure application and thus tlaere need be no 
delay in the beginrgng of a working stroke and 
5 the machine is in condition fo function almost 
immediately upon pressing the start buton and 
moving the hand lever 110. 
As soon as the latch 10ck  is raised under 
the action of the soienoid 4111, a lever 211 (Fig. 
10 23) is engaged by the latch lock and is moved 
about its pivot 2.1 and causes the closing of 
a micro-switch 2. This micro-switch estab- 
lishes a parallC or holding circuit around, the 
start switch 11, and. thus as long as the latch 
15 lock pin remains in raised position, suclq_ hold- 
ing circuit will be maintained. 
At this point the fluid system provides full 
operating p.ressure which is applied fo the clamp 
piston in the direction to raise the clamp, and 
20 simultaneously the latch lock bas been with- 
drawn in preparation for a stroke of operation. 
The operator however must bave the start switeh 
4}11 closed at the beginning of a stroke of opera- 
tion as otherwise this condition will hot be estab- 
25 lished, and if will hot be possible to effect with- 
drawal of the latch. 
In .order fo start a stroke of the machine, han- 
dle 110 is moved downwardly, after- first being 
moved laterally fo release the saine from the in- 
0 terl0cking parts 116 and I1. Such downward 
movement rocks shaf I I1 and cases the release 
of brake I11 and the eng.agement of clutch 1110, 
fo thereby couple the dive power mechanically 
to the crank plate 1}1 fo cause the knife fo more 
5 through a cutting stroke. As previously described 
this stroke continues and af the end thereof, the 
handle 1 I11 is returned to-its inoperative position 
under the operation of cam 121} and pin 
In addition, the rocking of shaft I|1 effects 
40 the lifting of an ,arm 2 (Fig. 25) fixed threto 
through which slidably extends s tension, rod 
26 having a head  thereon. Such rocking 
movement therefore lifts against head  and 
raises the rod 2, the lower end of. which 'is con- 
4.3 nected fo one arm $11 of a .lever pivotally sup- 
ported on the frame at.4$.» thereby rocking such 
lever in a counter-clockwise direction-as .shown 
in Fig. 25. 
In order to interlock the cutting operation With 
0 the movement of the 15ack gage, s mechanism is 
provided which prevents operation of the îoack 
gagë during a cutting stroke or during any oper- 
ation of the clamp. For this purpose an inter- 
locMng rod  is pivotally secured fo arm $1} as 
55 shown af . At ifs upper end if carries a pin 
$ pivotally connected thereto as shownat 
which is stidably received in a housing 
through which the back gage  control rod 2411 
extends. As. shown in. Fig. 28, rd 11. bas a 
C0 notched-out portion $. The parts are shown 
in the free position in Fig. 25 from Which 'if will 
be evident that w-bon the clamp and knife--are hot 
operating, pin $6 is withdrawn below the notch 
9 and thus movement of the back:gagecontrol 
c5 rod 2 is iermitted as desired in resp0nse fo 
movement of hand lever 2$. ttowever when a 
cycle of the machine is in progrèss; pin $11 is 
moved upwardly into the interference position 
shown in Fig. 28, in which Position ahy movement 
70 of control rod 2411 away from ifs neu'tral posi- 
tion fs preven£ed. Thus no operation of the back 
gage is permitted at any rime that either the 
clamp or knfe is in'motion; and the converse 
situation is likewise true, namely, that the pin 
75 45 cannot be moved upwardty except when 
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back gage control rod 248 is in the neutral posi- erative position. With the system functioning 
tion so that when the back gage is in motion, any properly the operating member 457 and roller 
operation of the clamp or knife is positively pre- 472 more out of the way of the cam 473 at the 
vented, beginning of the working stroke and remain in 
A second arm 48 of the lever 4S8 extends 5 a clearance position with respect thereto during 
downwardly and has an abutment piece 44 the entire stroke, and there is therefore nor- 

which is adapted to engage the face of the latch 
44 in such direction that the counter-clockwise 
rotation of the lever $8 will more the latch away 
from ifs latching position in the notch 48 of the lu 
tie-rod 68. This is rendered relatively easy 
cause of the ïact that the weight of the clamp 
is supported by the fluid pressure system and is 
withdrawn from the latch member itselï which 
can thus be moved freely, the latch lock 4  2 hav- 15 
ing previously been withdrawn as already de- 
scribed. 
When the latch member 44 is moved to the 
dotted line position shown in Fig. .6 the latch 
lock pin 4  2 will then be maintained in its raised 20 
position by engagement with the top ïace of latch 
 14 on which if rides as long as the latch is in 
its clearance or dotted line position and from 
this point on the operator does not need to con- 
tinue fo hold the start button 480 in closed posi- '25 
tion. Thus the maintaining of the latch pin 
in raised position provides through the action oï 
lever 28 for maintaining micro-switch 22 in 
closed position and thus the holding circuit 
around the start button is continued, without re- 30 
quiring further holding thereof by the operator. 
The third arm 458 of lever 438 has a slot which 
receives a pin 4 carried by a rod 42 which 
extends ïrom the front fo the rear of th 
chine where it connects through pin 453 with a 
lever 454 pivotally mounted ai 455. Such lever 
engages a follet 456 which is attached to an op- 
erating member 57 which has a tongue 
adapted to engage a follet 9 carried on a lower 
arm of lever 4{}7 of the pilot valve 3 in opposite 0 
relation to follet 56. Operation of lever arm 
458 therefore provides for rotation of the mov- 
able spool of the pilot valve 3   from the blocked 
or full pressure position to the adjustable pres- 
sure position illustrated in Fig. 20, providing for 
.development of a fluid pressure in the hydraulic 
system as determined by the setting of the man- 
ual control 32. 
Operating member 457 has a pin 8 at the 
end thereoï which bas contacting engagement 5o 
with a member 452 secured to the stem 335 of the 
directional valve 38. Thus movement of oper- 
ating member 457 to the leït as viewed in Fig. 23 
provides for transmitting a similar motion to the 
valve stem 6, shifting the directional valve 55 
from its normally biased up position toits down 
position. Fluid is then supplied in the manner 
. already described to the upper side of piston 5, 
the piston however moving downwardly ai a rap- 
id and controlled rate, in excess of the rate at 60 
which fluid is supplied through the pressure sys- 
rem. When however the clamp actually engages 
the work, fluid ai a predetermined pressure is 
introduced into the cylinder to develop a proper 
clamping pressure upon the work. o5 
Operating member 7 may more to the right 
as viewed in Fig. 23 and is connected to a slide 
bar 478 which is mounted for axial sliding more- 
ment in a flxed bracket 47, bar 478 carries a 
roller 472 at its end, such follet having an inter- 70 
locking relationship.with cam 47 carried on the 
main shaft  which operates the crank plate 
. Cam 47S has a notched-out portion 474 

mally no actual engagement between follet 
and cam 473. This construction serves a useful 
purpose however when it becomes necessary to 
jog the knife, i. e., to interrupt ifs downward cut- 
ring motion part way through the stroke, an op- 
eration which is sometimes desired in the cut- 
ring of sheet material.- The jogging control 
the knife is effected by the operation of hand 
lever ||8, the raising of which causes the stop- 
ping of the knife as above described. In such 
jogging operation however it is desirable to keep 
the clamp in clamping relation with the work 
material. This is accomplished with the present 
device through the engagement of the. raised 
portion of the cam 473 with roller 7 which 
maintains member 47 substantially in its left- 
hand position where the directional valve 38 is 
actuated to its down position to retain the clamp 
in clamping engagement and where the pilot 
valve 35 is in ifs variable pressure position such 
that the proper operating pressure is maintained 
upon the clamp. It will be evident thereïore 
that there is no change in the hydraulic system 
as the result of this jogging operation of the 
knife, and the clamp will be maintained in clamp- 
ing engagement throughout the jogging more- 
ments, and until the stroke oï the knife has been 
completed. 
The clamp having been lowered and engaged 
with the work material with a predetermined 
pressure at the beginning of the working stroke, 
and in advance of the actual contact with the 
knife with the work material, that pressure is 
maintained until after the completion of the cut- 
ring stroke and until the knife has been returned 
to its raised position substantially at the end of 
its return stroke. When this occurs, the operat- 
ing handle I| 8 is raised in the manner already 
described through the camming action of cam 
12 and pin 12. When this occurs the lever 
438 is restored to its normal position as illus- 
trated in Fig. .5. This results in withdrawal of 
interlocking pin 435 from the notch 439 in the 
back gage control rod 2Æ. It also results in with- 
drawal of the abutment 41 from the nose of the 
latch member 414 which is thus allowed to re- 
turn toward its latching position under the ac- 
tion of its torsion spring 419. However the latch 
rides against the side of the rie bar and does not 
actually engage in the notch 415 until the clamp 
and hence the rie bar 158 have been fully 
stored to their normal raised positions; thus the 
latch lock 412 remains in its raised position, rid- 
ing on the upper surface of the latch 414, and 
maintaining the holding circuit through micro- 
switch 422. 
Still further, the return of lever arm 458 causes 
the withdrawal of arm 44 from roller 4$, and 
operating member 457 is then permitted to travel 
to the right as shown in Fig. .3 which travel 
occurs under the action of torsion spring 488 of 
the pilot valve 31  and biasing spring 33 of valve 
338. Pilot valve 3| returns from its adjustable 
pressure position back toward its blocked or full 
pressure position, where it is held by reason of 
the engagement of roller 480 with arm 48 which 
remains in actuated position. Simultaneously 

(Fig. 23) into which the roller 472 extends the stem SS5 of the directional valve SS8 moves 
when the system is in its normal or inop- 75 under its own biasing spring 38 toward the right 



as viewed inFlg. .3, changing the, direction,of 
application offluid and supplying the samein the 
direction, to. cause the raising of the clamp As 
a. result, the fluid af full pressure is suppliedin 
the .direction to cause the raising of the clamp, 
with the result that the clamp lifs-rapidiy.at 
the end of the stroke, and when it reaches its 
fuily raised position, the latch member 4 ! 4 moves 
into ifs original latching position in notch 416 :of 
the rie bar. Simuitaneously the latch pin 412 
drops behind .the latch thus locking the .latchdn 
its-holding.position, and simultaneously.opening 
the holding circuit through micro-switch 422. 
Upon opening-of, this -circuit solenoid :462:]s:de- 
energized, anda spring withdraws armature.403 
allowing the -rotatabe spool of the pilot valve 
fo be returned from .the full pressure to-the-zero 
pressure -position, removing all f luid load from 
the system. 
It is also desirable to .provide foroperationof 
the clamp independentiy of the operation .of..the 
knife, making possible -the lowering of the.:clamp 
into clamping:relation, and the raising .thereof :by 
continuous manual control. In some cases, par- 
ticuiarly in the handling of relatively loose or 
fluffy paper, iris highly desirable .to-providef0r 
the careful lowering of the clamp into clampirrg 
relation in-advance of the knife operation, and 
with the clamp in full clamping position, com- 
pressing the sheets and eliminating air pockets 
therein, to then .cause the cutting stroke of the 
knife-to take-place without intermediate pres- 
sure release. For this purpose a foot treadle 460 
is provided which extends along substantially.the 
entire face of the machine immediately adja- 
cent the floor level, such-treadie being pivotally 
mounted on shaf 401 suitably supported in bear- 
ings 42 supported on the base 10. A torsion 
spring 463 acts in the direction to normallyurge 
the treadle into raised or inoperative position, 
upward travel of the treadle being limited by a 
stop member 
A rod 46is pivotally connected to the readie 
at 40 by means of arm 4]] secured to shaft40, 
and is arranged-to be raised in response to :the 40 
lowering of the treadle. The rod carries collar 
488 which is adapted to engage the lower.side 
of lever arm 430 (Fig. 25), the rod travelling 
freely through an. aperture in the lever which 
thus provides for guiding the rod during.its 
movement. 
From. this construction it wfll be understood 
that downward movement of the treadle wilt be 
transmitteà into a counter-clockwise motion, of 
lever 430 whichwfll establish the saine results:in 
the .fluid system as çreviously described: 
a]so be clear that such movement oflever.arm 
g$0 will cause an upward travel of rod 426. but 
this rod wfll merely more freely through arm 
2 without effecting any actuation of 'the lever 
110, so-that the:knife /fll hot be placed in  open- 6O 
ation.. In all. other respects, however, thesystem 
wfll _unction as above described, thecontrol'of 
travel of the clamp being in direct response to 
the extent of.movement of treadle 480. 6 
Thus with the treadle 480 in raised position, 
and. having pressed the start button 400,_ the 
full operating pressure is developed and the 
dhectional control valve is set to supply fluid .in 
the direction .to raise the clamp, as previously .7O 
described«. As-the treadle is lowered, the latch 
414. is withdrawn and the. directional valve.330 
is opera,ed in the direction to. supply fluid: above 

position and thus : the clamp is :loered :and a 
predetermined desired çressurestablished :there- 
upon. Accurate control of,the:clamp :movement 
is .possible«:by 'manipulation of the treadIe460, 
5 a-slight.lifting thereof reversing the directional 
valve=and:supplying oper, ating pressure in the 
direction : lif the. clamp while movement, of 
the treadle 'fo a  center or neutral posi.tion holds 
the«diectàonal valveinits neutral position where 
lO supplF:of:fluid to  bbth: sides ' of the piston is 
bloekedmnd :te clamp.can be.held stationary a 
arY:  intermediate position. Immediately upon 
ul :retease: of. the: treadle the.directional valve 
reurns:-todts normally  up position, full fluid 
15 PreSse,:«applied :to .the2owerside of the piston 
.and::the.:clampmoves:rapldly to its fully raised 
poitin-in !which:ttieqatch-reengages, opening 
ther holdg çcicui£ and :thereupon removing 11 
Peating/pressurefromthe system. It will also 
20 - bevident that during:any oieration ofthe clamp 
undër the: control of the-fot treadle, the same 
interlocling::action.between the clamp and the 
bacl:gauge is proided .by the cooperative-rela- 
-tionship:-of.pin: 436  and slot- 439 as described 
25:abOve» t .any point in the cycle when it is 
desired ito effëct a. cutting- operation, it is only 
necessarF.to lower the handle 110, whereupon 
the complete clamping and cutting cycle will be 
completed in the:manneralready described. 
.3O In,.order. to providè for development of full 
operating-pressure in  the system during the 
rime that the back gaugeis operated, the closing 
of mcroswitch- 263 establishes a parallel circuit 
for the-energization of 'solenoid 402, so that in 
5response fo movement of-hand lever '243 away 
from ifs neutral position, such soleoid 402 is 
energized-and lever 4{}4 is actuated fo adjust te 
pilot.valve from itszero pressure position toits 
blocked, or. full pressure position in which the 
40 system supplies full hydraulic pressure for the 
operation of the back gauge motor in either 
directiom Upon return of the hand lever 243 
to neutral, the .circuit is opened and solenoid 492 
is then àèenergizeà allowing return .of the pilot 
valve tozero_ pressure position thus withdrawing 
an 10ad .from thesystem. 
The invention therefore provides a highly 
satisfàctery cutting mechanism, in vhich the 
mechanical operation of the cutting knife is pro- 
vided tbxough connections which maintain the 
operating forces .in .a vertical :plane and such as 
to develop.uniform ,cutting action with reduced 
wear. The hydrauiic system is such-that it does 
not.-impose, heavy, loads upon the drive source 
during the time-that  the cutting .stroke is being 
ruade;-and--thus«further economy of d,ive power 
is ruade possible. The hydraulic mechanism is 
af- ait: rime: under  the accurate control of the 
operator and functions.to develop and apply fluid 
continuouslyat proper.pressures to carry out tiie 
operations desired. The .machine  is fully pro- 
tected ' and the various operating parts inter- 
locked: and=. correlated -w.ith' each other s that 
improper-or dangeous operation is prevented 
throughout:  The entire mechanism is rapid and 
accurate, as well as being sale, and thus con- 
tributes substantially to the successful and effi- 
cient:cutting«operation and the performance of 
 ahlgh quality :oÏ work. 
Whlle the 'f0m of.apparatus herein described 
constitutes a: preférred embodiment of the in 
ventîon¢ if is to'be understood-that the invention 

piston 30{1: Simultaneously the pilot .valve ,315 is.:not limited'.to this precise- form of apparatus, 
moves to. ifs intermediate or adjustable..pessure  75 and«thRt changes may.be ruade therein, without 



departing from the scope of the invention which 
is defined in the appended claims. "  
What is claimed is: " 
!. In a cutting machine, the combination of 
a supporting frame, a cutting table mounted on 
said frame for receiving the work material fo 
be cut, a knife bar adapted fo receive a knife 
therein and movable therewith for reciprocat- 
ing travel relative to said table, a pair of levers 
at opposite sides of said frame in substantially 
the plane of said knife bar, each said lever 
having a plurality of arms of different lengths, 
links in said same plane directly connecting re- 
spectively between opposite ends of said knife 
bar and said levers ai different distances from 
the respective pivot points thereoî to actuate 
said knife bar, a fixed guide for one end of said 
kntfe bar fo cause said bar to travel in a pre- 
determined inclined path as itis actuated to 
produce a double shearing action, a connecting 20 
rod directly connected fo an arm of one of said 
levers for operation thereoî, a rie bar  con- 
nected to other arrns of both said levers and 
subject to tension during the cutting strOke for 
operating the other of said levers, and a crank 25 
for driving said connecting rod, said connecting 
rod and said rie bar also being substantially in 
said same plane. 
2. In a cutting machine, the combination of 
a supporting frame, a cutting table mounted on 
said frame for 1-eceiving the work material to 
be cut, a knife bar adapted to receive a knife 
therein and movable therewith for reciprocating 
travel relative to said table, a pair of levers in 
substantially the plane of said knife bar, each 
said lever having a plurality of alns of differ- 
ent lengths, links in said saine plane directly 
connecting respectively between opposite ends 
of said knife bar and said levers at. different 
distances from the respective pivot points 
thereof to actuate said knife bar, the end .of 
said knife bar supported by said shorter lever 
arm being ata higher level in the raised posi- 
tion of said knife than the opposite end thereof, 
a fixed guide for one end of said knife bar to 
cause said bar to travel in a predetermined in- 
clined path as itis actuated to produce a dou- 
ble shearing action, a connécting rod directly 
connected to an arm of one of said levers for 
operation thereof whfle under tension, a rie bar 
connected to other arms Of both said levers and 
subject to tension during the cutting stroke for 
operating the other of said levers, a crank for 
driving said connecting rod, said crank, said 
connecting rod and said rie bar all being lo- 
cated substantially in said plane of movement. 
3. In a cutting machine, the combination of 
a supporting frame, a cutting table mOunted 
on said frame for receiving the work material 
tobe cut and having a cutting stick thereon, a 
knife bar guided for reciprocating travel rela- 
tive to said table, a cutting knife having its cut- 
ring edge below the lower side of said knife bar 
and adapted tobe carried down to a final posi- 
tion parallel t-o and against said cutting stick, 
said knife bar having arms projecting down- 
wardly at its opposite ends to a position adja- 
cent the cutting edge of said knife,  pair oï 
levers having arms of different length and 
mounted on said frame at different elevations 
for rocking movement in substantially the 
plane of movement of said knife bar, means of 
different length directly connecting said levers 
to said arms respectively substantially opposite 
the cutting edge of said knife with the longer 
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link bcing connected to thc longer lever arm 
and providing for movement of said knife from 
a raised position with the ends thereof ai dif- 
ferent elevations to said final position against 
5 said cutting stick, and drive means also lo- 
cated substantially in said plane and subject to 
tension for actuating said levers in unison to 
effect a cycle of reciprocating movement of 
said knife. 
10 4. In a cutting machine having a cutting table 
for receiving the work material thereon and a 
knife reciprocable with respect to said table in 
a cycle including a cutting stroke and a return 
stroke, the combination of a clamp for clamp- 
15 ing the work material on said table, means for 
actuating said clamp from a raised inoperative 
to a lowered operative position in engagement 
with the work material and back to said raised 
position including a double acting hydraulic 
power unit located substantially in the plane of 
said clamp and within the vertical projection 
thereof, means for developing a pre.etermined 
hydraulic pressure on said clamp in its posi- 
tion to clamp the work material, means for 
supplying hydraulic fiuid to said unit ata pre- 
determined rate to raise said clamp toits inop- 
erative position, and connections from said 
power unit fo both ends of said clamp, said 
connections also being located substantially in 
3o the plane of movement of said clamp to avoid 
lateral thrust thereon in operation. 
5. In a cutting machine having a cutting 
table for receiving work material thereon and 
a knife reciprocable relative thereto, the com- 
35 bination of a clamp for clamping the work ma- 
terial on said table, a source of fluid .pressure, 
hydraulic means supplied with fluid from said 
source for effecting the movement of said clamp 
away from said table to an inoperative posi- 
40 tion, means for regulating the discharge of 
fiuid from said hydraulic means to control the 
rate of movement of said clamp into its opera- 
rive position in engagement with the work ma- 
terial on said table, and additional hydraulic 
5 means supplied with fiuid from said source for 
developing a clamping pressure upon said clamp 
when in engagement with the work material on 
said table,  
6. In a cutting machine having a cutting table 
for receiving work material thereon and a knife 
reciprocable relative thereto, the combination of 
a clamp movable under the action of gravity 
from a raised inoperative position to a lowered 
operative position in engagement with the woïk 
material on said table, a source of fluid pres- 
sure, hydraulic means supplied with fiuid from 
said source for effecting the raising of said 
ctamp toits said inoperative position, valve 
means for regulating the discharge of fiuid 
from said hydrau]ic means fo control the rate 
of descent of said clamp under the action of 
gravity, and additional hydraulic means sup- 
plied with fluid from said source for developing 
a downward clamping pressure on the clamp 
65 when in engagement with the work material on 
said table. 
/. In a cuçting mechanism, the combination of 
a work table adapted fo receive work material 
thereon, a clamp movable from an inoperative 
70 position fo an operative position in engagement 
with the work material on said table, a fiuid res- 
ervoir, means for subjecting fluid from said reser- 
voir to pressure fo esablish a pressure source, 
hydraulic means including piston and cylinder 
members for developing a force fo cause the actu- 
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arien of said clamp, means for .introducing fluid 
frein said pressure source te said hydraulic means 
ai a relatively low rate of flow te effect pressure 
application of said clamp, and auxiliary means 
for suppiying fiuid directly frein said reservoir 
te said hydraulic rneans ai a substantially greater 
rate te allow an increased rate of travel of said 
clarnp prier te engagement thereof with the work 
rnaterial. 
8. In a cutting rnechanisrn, the combination of 
a work table adapted .¢,o receive work material 
thereon, a clamp rnovable frein an inoperative 
position te an operative position in engagement 
with the work material on said table, a fiuid reser- 
voir, means for subjecting fluid frorn said reser- 
voir te pressure te establish a pressure source, hy- 
draulic means including piston and cylinder 
rnernbers for developing a force te cause the actu- 
arien of said clarnp, means for introducing fiuid 
frein said pressure source te said hydraulic rneans 
af a relatively low rate of fiow te effect  pressure 
application of said clamp, auxiliary rneans for 
supplying fiuid directly frein said reservoir te 
said hydraulic rneans af a substantially greater 
rate during the travel of said clarnp prier ,te en- 
gagement thereof with the work rnaterial, and 
means te close said auxiliary suppiy when pres- 
sure fluid is supplied frein said source to.establish 
a clamping pressure on said clamp. 
9. In a cutting mechanism, the:combination of 
a work table adapted te receive work material 
Zhereon, a clamp movable frein a:ràised inoper- 
ative position te alowered operativeposition in 
engagement with the work rnaterial on:said.table, 
a fiuid reservoir, means for subjecting fluid frein 
said reservoir te pressure, te establishapressure 
source, hydraulic means including piston andcyl« 
inder rnernbers for developing, a force:fo cause 
the actuation of said clamp,:means fër  introduc- 
ing fiuid frein said pressure sourCe tO sáid tiy- - 
draulic means ai a relatively low. rate of" fiow-te 
effect pressure applicatiOn,of said.clamp, auxil- 
iary rneans for supplyingfiuid directly frein said 
reservoir te said hydraulic means, at:a .substan- 
tially greater rate te allow an increased rte 
of downward travel of the clamp, means te-clOse 
said auxiliary supply when clamping.pressure ii 
established in said hydraulic eylinder, and .means 
for introducing fiuid frein said pressure source 
te said hydraulic rneans to reffect-.ttle.ràising.of 
said clarnp. 
10. In a cutting mechnism, the:combination 
of a work table adapted te receive Work. materiäl 
thereon, a clarnp rnovablefrom araised inoper 
ative position te a lowered operative . position, in 
engagement with the work materiat on saïd tble; 
a fluid reservoir, means for subjecting, fluil frein 
said reservoir te pressure to-.establisha .pressure 
source, hydraulic means including piston and cyl- 
inder members of relatîvelylazge .area for de-, 
veloping a force te cause-,the downward pressure 
application of said clamp and of relatively, Small 
area for developing a force tO/raisesaid clamp, 

gravity frein a raised inoperative position te a 
lowered operative position in engagement with 
the work material, a fluid reservoir, means for 
subjecting fluid frein saïd reservoir te pressure 
5 te ferre a pressure source, hydraulic rneans for 
a.ctuating said clarnp, rneans for introducing fiuid 
frein said pressure source te said hydraulic means 
ai a relatively slow rate te develop a downward 
clamping pressure, and additional rneans oper- 
10 able during the lowering of said clamp for intro- 
ducing fluid ,te said hydraulic rneans af a sub- 
stantially increased rate te maintain said hy- 
draulic rneans filled with fluid and capable of 
immediate developrnent of a clarnping pressure 
15 u.pon supply of fiuid frein said fiuid introducing 
means when the clarnp is in engagement with 
thë Work rnaterial. 
12. In a cutting mechanisrn, the combination 
of a work table adapted te receive work mate- 
20 rial thereon, a clamp rnovable frein a raised in- 
operative position te a lowered operative position 
in engagement with the work rnaterial on said 
table, a fiuid reservoir, rneans for subjecting fluid 
frein said reservoir te pressure te establish a pres- 
25 sure source, hydraulic means including piston and 
cylinder rnembers of relatively large area for de- 
veloping a force te cause the downward pressure 
application of said clamp and of relatively small 
area for dèveloping, a force te raise said clarnp, 
30 rneans for introducing fiuid frein said pressure 
source te said hydrauliccylinder of small area 
te effect the raising of said clarnp, rneans for in- 
troducing fiuid frein sad pressure source te said 
hydraulic cylinder of large area ai a relatively 
 35 low rate te effect pressure application of said 
clamp, and auxiliary rneans for supplying fiuid 
from said reservoir te said cylinder of large area 
af a rapid rte during the lowering of said clamp 
rnaintain said large area cylinder filled with 
40 fiuïd, and rneans for regulating the discharge of 
fiuid frein said hydraulic cylinder of small area 
te control the rate of descent of said clarnp. 
13. In a cutting rnechanism, the combination 
of a work tableadapted te receive work material 
45 ,thereon, a clamp rnoVable frein a raised inoper- 
ative position te a lowered operative position in 
clamping engagement With said work material, 
hydraulic rneans for effecting the raising and 
lowering of said clarnp including a fiuid reser- 
50 voir, means for subjecting fluid frein said reser- 
voir te pressure, an-actuating cylinder, a double 
acting piston in said cylinder having-a large area 
on one side and a relatively small area on the 
other side, rneans for in, troducing fluid frein said 
55 pressure source te said large area side of said 
piston te supply fiuid thereto for the downward 
pressure application of the clamp, auxfliary 
means for suppiying additional fluid directly frein 
said - reservoir te said Iarge area side of said.piston 
60 te increase the rate of downward travel of 
clamp, rneans preventing reverse flöw of fiuid 
,through said auxiliary Passage Go provide for de- 
velopment of a high pressure on said clámp when 

rneans for Lntroducing fluid from.-said pressure in engagement with the work rnaterial, and 
source te said hydraulic cylinder of.-small area:to 65 means for introducing fluid frein said pressure 
effect the raising, of said ¢lamp, means for. in- source te said small area side of said piston'te 
troducing fiuid frein said pressure source te said effect the raising of said clamp te its inoperative 
hydraulic cylinder of large area :at-a relatively Position. 
low rate te effect pressure application of said 14. In a cuting macl]ine having a cutting table 
clamp, and auxiliary means for. supplyingfluid 7O for. reeeiving the work material thereon, anda 
frein said reservoir te said cylinder of large area knife reciprocable with respect te said table in a 
af a rapid rte during the lowering of-sid, clamp, cycle including a cutting stroke and a retun 
11. In a cutting mechanism, the-combination stroke, the combination of a clamp for clamping 
of a work table adpted te rèceive-vork .material the wörk, material on .said ts, ble, hydraulic means 
thereon, a-clamp movable under .the action :of -7 -.for- actuating, said clamp frein a raised te an 
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operative position in engagement with the work 
material, and control means for said hydraulic 
means operable in correlated relation with said 
cycle of the knife including valve means for 
establishing an adjustable pressure for engaging 
said clamp with said work material with a pre- 
determined force, and additional valve means for 
establishing a limiting high pressure during 
return of said clamp fo ifs raised position after 
the knife has completed ifs cutting stroke. 
15. In a cutting machine, the combination of 
a cutting table for receiving the work material 
thereon, a knife reciprocable with respect fo said 
table, mechanical connections for reciprocating 
said knife through a cycle of movement includ- 
ing a cutting stroke and a return stroke, a clamp 
for clamping the work material on said table, 
hydraulic means for actuating said clamp, and 
means for controlling the actuation of said clamp 
in coordinated relation with the cycle of opera- 0 
tion of said knife to establish and maintain a 
predetermined clamping pressure upon the work 
material from prior fo the actual cutting of the 
work material by said knife until after the com- 
pletion thereof. 25 
16. A cutting mechanism of the character de- 
scribed comprising a work table, a cutting knife 
reciprocable with respect fo said table fo cut the 
work material thereon, a clamp movable from a 
raised inoperative position fo a lowered operative 30 
position in engagement with said work material, 
hydraulic means' for effecting the raising .and 
lowering of said clamp, means for adjusting the 
pressure developed by said hydraulic means, and 
control means for said pressure adjusting means 35 
providing for establishment of full pressure in the 
direction for lifting said clamp in advance of the 
working stroke of the knife. 
1V.A cutting mechanism of the character de- 
scribed comprising a work table, a cutting knife 40 
reciprocable in a working stroke fo cut the work 
material on said table, a clamp movable from a 
raised inoperative position fo a lowered operative 
position in engagement with said work material, 
hydraulic means for effecting the raising and 45 
lowering of said clamp, means for adjusting the 
pressure developed by said hydraulic means, con- 
trol means for said pressure adjusting means pro- 
viding .for establishment of full pressure in the 
direction for lifting said clamp in advance of the 50 
working stroke, and means for establishing .a pre- 
determined adjustable pressure in the opposite 
direction during the rime the clamp is in contact 
with the work material. 
18. A cutting mechanism of the character de- 55 
scribed comprising a work table, a cutting knife 
reciprocable in an operating cycle including a 
cutting and a return stroke with respect fo said 
table fo cut the work material thereon, a clamp 
movable from a raised inoperative position fo a 60 
lowered operative position in engagement with 
said work material, hydraulic means for effecting 
both the raising and lowering of said clamp, 
means for adjusting the pressure developed by 
said hydraulic means and applied to said clamp, 65 
control means for said pressure .adjusting means 
to establish a predetermined adjustable pressure 
condition when said clamp is lowered fo ifs opera- 
rive position in engagement with said work mate- 
rial, and means for establishing a limiting high 70 
pressure of said hydraulic means after the end of 
said cutting of said knife fo provide for return 
of said clamp fo ifs raised inoperative position. 
19. A cutting mechanism of the character 
described comprising a work table adapted fo 75 

receive work material thereon, a cutting knife 
reciprocable in a working stroke fo cut the mate- 
rial on said table, a clamp movable from a raised 
inoperative position fo a lowered operative posi- 
5 tion in engagement with the work material on 
said table, hydraulic means for effecting the rais- 
ing and lowering of said clamp, means for latch- 
ing said clamp in its raised inoperative position, 
and means under manual control for effecting 
]0 withdrawal of said latch from said clamp at the 
beginning of a working stroke fo provide for low- 
ering movement of said clamp. 
20. In a cutting mechanism, the combination 
of a work table adapted fo receive work material 
15 thereon, a cutting knfe reciprocable relative 
thereto to cut the work material on said table, 
a ciamp movable from a raised inoperative posi- 
tion fo a lowered operative position in engage- 
ment with the work material on said table, a fluid 
supply, power operated means for subjecting said 
fluid fo pressure, adjustable valve means for 
establishing a predetermined pressure in the fluid 
supp!ied from said source, hydraulic means for 
effecting the raising and lowering of said clamp, 
means for latching said clamp in ifs raised inop- 
erative position, means for effecting withdrawal 
of said latch from said clamp fo allow the low- 
ering thereof, and means effective upon move 
ment of said latch fo its latching position follow- 
ing return of said clamp fo ifs raised inoperative 
oosition for adjusting said valve means fo release 
the pressure from said pressure source. 
21. A cutting machine of the character de- 
scribed comprising a cutting table adapted fo 
receive work material thereon, a clamp movable 
from an inoperative raised position fo a lowered 
operative position in engagement with the work 
material on said table, a cutting knife, means 
for moving said cutting knife throuh a recipro 
cating stroke of movement to cut the material on 
said work table, a manual control for initiating 
the operation of said knife on ifs cutting stroke, 
power actuating means for operating said clamp 
into its clamping position, a latch for normally 
retaining said clamp in ifs raised inoperative 
position, means for withdrawing said latch from 
said clamp at the beginning of the cutting stroke 
fo provide for operation of said clamp under its 
power actuating means, a lock for locking Said 
latch in latching position, and means requiring 
an additional manual movement by the operator 
for effecting withdrawal of said latch lock. 
22. In a cutting machine, a work tabl for re- 
ceiving the work material, a cutting knife 
ciprocable relative thereto, a clamp movable 
separately from said knife from a raised inopera- 
tire position fo a lowered operative position in en- 
gagement with the work materia,  back gage 
movable forwardly and backwardly over said 
table, hydraulic means for operating both said 
clamp and said back gage, means for establishing 
an adjustable fluid pressure for said hydraulic 
means fo apply said clamp fo the work-material 
with a predetermined adjusted clampingpressure, 
means for establishing a limiting high Pressure 
for said hydraulib means during withdraWal of 
said clamp fo ifs said raised inoperative position, 
and mens for also establistig aid limiting high 
pressure for said hydraulic means during opëra- 
tion of said back gage. 
23. In a cutting machine having a work  table 
for receiving the work material and a cutting 
knife reciprocable relstive therèto, thWombina- 
tion of a back gage, hydraulic means for moving 
said back. gage forwàrdly and backwafdly over 
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said work table, control:meanfor.said.hydraulic 
means including a directional:valve,:a, pressure. 
control valve providing for; developlnent of a 
fluid operating pressure, and:means:movable. 
lectively fo control saiddirectional valveand said 
pressure control valve fo apply .luid operating 
pressure fo said hydraulic means fo effect actua- 
tion thereoï in the selected direction. 
24. In a cutting lnachine of the character de- 
scribed the combination of a cutting table, a kniïe fO 
movable on a cutting stroke with respect fo said 
table, a clamp movable from an inoperativeraised 
position fo a lowered operative position in en- 
gagelnent with the work maerial and into 
clamping-relation with th6 material being cut on 15 
the table, a back gage' for engaging the material 
being cut and for moving the saine forwardly to- 
wards said knife, and control means .for said 
back gage and said clalnp preventing forward 
actuation of said back gage when said-clamp is 20 
in said lowered clamping positionand preventing 
said ïorward movelnent of said back gage except 
when said clalnp is in ifs raised" inoperative posi- 
tion. 
25. In a cutting machine of the. character, de- 25 
scribed the combinationof, a cutting table.aknife 
movable on a cutting stroke with respect fo said 
table, a .clamp lnovable from an inoperative 
raised position fo a lowered operative position in 
engagement with the work material and into 
clamping relation with the material being cut on 
the table, hydrattlic actuating means for said 
clalnp, a back gage for engaging the material be- 
ing cut and for moving the saine forwardly 
wards said knife, hydraulic actuating means for 
said back gage, and control means for said clamp 
and said back gage actuating means preventing 
simultaneous actuation of said clamp and said 
back gage. 
26. In a cutting mechanisln having a work 
table and a knife reciprocable relative thereto, a 
back gage for moving the work material forward- 
ly toward the cutting knife, power actuated means 
for operating said back gage, a manuaHy operated 
member movable from a neutral to a forward and 
a backward position for controliing said power 
actuated lneans fo effect a corresponding more- 
ment of said back gage, means for normally re- 
turning said maunal control member froln its 
forward fo ifs said neutral position, means for 
retaining said maunal control in its said back- 
ward position, and means for restoring said 
manual control fo ifs said neutral position when 
the back gage reaches a predtermined point in 
ifs backward travel. 
27. In a cutting lnechanism having a work 
table and a knife reciprocable relative thereto, 
back gage for moving the work material for- 
wardly toward the cutting knife, hydraulic means 
for operating said back gage, control means for 
said hydraulic means movable from a neutral to 
a forward and a backward position fo effect a 
corresponding lnovement of said back gage, bias- 
ing means tending to return said control means 
toits said neutral position, releasable means for 65 
retaining said control means in its said .,back- 
ward position, and means operated when said 
back gage reaches a predetermined position for 
effecting release of said releasable means to cause 
the s'opping of said back gage. 70 
28. In a cutting mechanism having a work 
table and a knife reciprocable relative thereto, 
a back gage for moving the work lnaterial for- 
ward]y toward the cutting knffe, hydraulic means 
for operating said back gage, control means for 

said hydraulicmeans:movble from.a:neutr.aLto 
a forward and abackward position-to effect.a 
corresponding lnovelnent .of said back,gage, :a 
controllable source of fluid:operating_.pressure for 
said hydraulic.means, and means operable:in.,re- 
sponse fo movelnent of said control lneans in 
either direction away. from its said: neutral: posi- 
tion for controlling said, source fo es£ablish a sup- 
ply of pressure operating fluid and ,operable.in 
response fo. return thereof, fo said neutçal posi- 
tion.fo relieve.said fluid:pressure. 
29..In a cutting .lnechanism having a .work 
table and a-knife.reciprocable relative thereto, 
a back gage..for:lnoving the wok material for- 
wardly .toward. the  cutting knife, a ïïexible. tpe 
movable with. said:back gage and having, gradu- 
ations thereon dicatie of the setting of said 
back .gage, a pair. of: laterally:spaced guide mem- 
bers mmmted: on. the forward side of said lnecha- 
nisln over whiCh, said:flexible tape ,travels with 
the lnovement of-said, back .gage, and, an index 
lnark located .between said guide.lnembers and 
adjacent said tape providing a.reading position 
for said tape spaced.froln said:guide means to 
facilitate Observation of a desired .graduation on 
said tape in advance of itsarrival .at .said.index 
mark. 
30. In a cuttini mechanism having a work table 
and a knife reciprocable relative thereto, a back 
30 gage for moving the work material forward,ly 
ward the cutting knife, manual lnneans for actu- 
ating said back gage, hydraulic motor lneans for 
actuating said back gage, a source of fluid pres- 
sure, and control means for said hydraulic means 
35 including valve means lnovable away froln a neu- 
tral position for regulating the supply of fluid fo 
said hydraulic means af a controlled rate te effect 
lnovelnent of said back gage over a desired range 
of speed, said valve lneans being constructed to 
40 provide for passage when in said neutral position 
of fluid, from said hydraulic means fo allow for 
manual lnovelnent of said back gage. 
31. In a cutting lnachine, the combination of 
a work table adapted fo receive work lnaterial 
45 thereon, a clalnp, lneans for developing a clamp- 
ing pressure to urge said clamp into clamping 
engagelnent with the work material on said table, 
a cutting knife, lneans for operatively supporting 
said knife for reciprocating movement in a cut- 
50 ring stroke for cutting the work material on said 
table, control lneans for controlling the actua- 
tion of said knife providing for interrupting the 
movement of said knife during the cutting stroke 
fo provide for jogging thereof, and lneans for 
55 lnaintaining said clalnp in said clalnping engage- 
ment with said work material during the in- 
terruption of said cutting stroke. 
32. In a cutting machine having a cutting table 
for receiving work lnaterial thereon and a knife 
60 reciprocable relative thereto, the colnbination of 
a clalnp for clamping the work material on said 
table and, for gaging the cut line on said mate- 
rial, lneans providing a continuous supply of hy- 
draulic fluid under pressure, a cylinder and pis- 
ton mounted for relative movelnent in response 
fo fluid pressure within said cylinder, lneans 
effective upon relative movement of said piston 
and cylinder fo cause clamping movelnent of said 
clalnping member, lneans forming a passage for 
supplying said pressure fluid from said pressure 
supply fo said, cylinder, lneans forming a bypass 
passage for said fluid bypassing said cylinder, 
valve means controlling the flow of said pressure 
fluid through said bypass to cause clamping 
movement of said clamp member when said by- 



31 

2,599,591 

32 

pass is closed and release thereof when said by- 
pass is open, means for limiting the maximum 
pressure developed within said cylinder, and man- 
ually controliable means for actuating said valve 
to control the movement of said clamp. 
33. In a cutting machine of the character de- 
scribe havini a cutting table for receiving work 
material thereon and a knife reciprocable rela- 
tive thereto, the combination of a clamp for 
clamping the work material on said table and 
for gaging the cut line on said material, power 
operating means for said clamp member operable 
independently of the operation of said machine 
in the cutting of work material including means 
providing a continuous supply of hydraulic fluid 
under pressure, a cylinder and piston mounted for 
relative movement in response to fluid pressure 
within said cylinder, means effective upon rela- 
tive movement of said piston and cylinder to 
cause clamping movement of said clamping mem- 
ber, means forming a passage for supplying said 
pressure fluid from said pressure supply to said 
cylinder, means forming a bypass passage for said 
fluid bypassing said cy!inder, valve means con- 
trolling the flow of said pressure fluid through 
said bypass to cause clamping movement of said 
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clamp member when said bypass is closed and 
release thereof when said bypass is open, means 
for limiting the maximum pressure devel«ped, 
within said cylinder, ànd manually controllable 
5 means for actuating said valve to control the 
movement of said clamp. 
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